**Research Highlights**

\(1\) This randomized, double-blind, placebo-controlled study evaluated the clinical effectiveness of electroacupuncture for the treatment of post-stroke detrusor overactivity, assessed by voiding diaries and measurements of maximum cystometric capacity, bladder compliance, and detrusor leak point pressure. The effectiveness of patient blinding was assessed to verify the reliability of the results.

\(2\) The control group received sham electroacupuncture, as recommended by the World Health Organization. This ensured that the control group interventions were similar to the treatment group interventions. We used points Baliao, which are closely associated with the sacral micturition center.

\(3\) Electroacupuncture significantly improved cystometric capacity and bladder compliance, decreased detrusor leak point pressure, ameliorated lower urinary tract symptoms, and decreased the risk of upper urinary tract damage. Electroacupuncture is an effective treatment for post-stroke detrusor overactivity.

INTRODUCTION {#sec1-1}
============

Detrusor overactivity is common after stroke, and is characterized by frequent micturition and urinary incontinence. After stroke, 40--60% of patients experience urinary incontinence in the acute phase, and 20% still experience urinary incontinence after 6 months\[[@ref1]\]. Detrusor overactivity adversely affects improvement in other neurological functions, and is the leading cause of upper urinary tract damage. Management of post-stroke detrusor overactivity is therefore animportant aspect of rehabilitation care\[[@ref2]\]. However, the optimal treatment for post-stroke urinary incontinence remains unclear. Several treatments are currently used, such as an indwelling urinary catheter or external urine collecting device, oral medication, behavior training, pelvic floor muscle exercises, pelvic floor electrostimulation, biofeedback, intracavity drug perfusion, and electrical nerve stimulation. However, compliance is poor with an indwelling urinary catheter or external collecting device\[[@ref3][@ref4]\]. Oral medication and intracavity drug perfusion are associated with various complications\[[@ref5][@ref6][@ref7][@ref8][@ref9][@ref10][@ref11][@ref12][@ref13][@ref14]\], and the effectiveness of behavior training\[[@ref15]\], pelvic floor muscle exercises\[[@ref16][@ref17][@ref18]\], pelvic floor electrostimulation\[[@ref13][@ref16][@ref17]\], biofeedback\[[@ref17]\], and electrical nerve stimulation\[[@ref19][@ref20]\] are unclear. Further investigation is therefore needed in order to establish an effective therapy for detrusor overactivity that has minimal side effects.

Acupuncture is easy to perform, has minimal side effects, and is widely accepted. It has been used in China for over 3 000 years, and is gradually becoming more accepted in other parts of the world\[[@ref21]\]. In China, acupuncture is frequently used to treat stroke and other neurological disorders\[[@ref22][@ref23][@ref24]\], and is recommended as an adjunctive therapy for stroke recovery by the National Institutes of Health\[[@ref25][@ref26][@ref27]\]. Traditional acupuncture has been used to treat urinary incontinence for a long time. Acupuncture at points *Huiyang* (BL35), *Shenshu* (BL23), and *Sanyinjiao* (SP6) can improve post-stroke detrusor overactivity including low bladder compliance-induced urinary urgency, frequent micturition, and urinary incontinence\[[@ref28]\].

A voiding diary that records the frequency of urination and urinary incontinence over 24 days can objectively record the severity of lower urinary tract symptoms\[[@ref29][@ref30][@ref31][@ref32]\]. Urodynamic testing involves measurement of urine flow and pressure, and performance of electromyography to evaluate urinary tract function\[[@ref16][@ref33][@ref34][@ref35][@ref36][@ref37]\]. Urodynamic testing can provide physicians with the information required for diagnosis of disease and evaluation of treatment outcomes.

This randomized, double-blind, placebo-controlled study compared outcomes after electroacupuncture and sham electroacupuncture, to assess the effectiveness of electroacupuncture for the treatment of detrusor overactivity. Detrusor overactivity was assessed by voiding diaries and urodynamic testing. We investigated the effects of electroacupuncture on maximum cystometric capacity, bladder compliance, detrusor leak point pressure, risk of upper urinary tract damage, frequency of urination, and urinary incontinence.

RESULTS {#sec1-2}
=======

Quantitative analysis of sbjects {#sec2-1}
--------------------------------

Eighty-three patients with post-stroke detrusor overactivity who were treated in the Department of Neurology, Fourth Hospital of Harbin Medical University, China from June 2008 to June 2012 were considered for inclusion. Of these, 17 were excluded because they rejected acupuncture treatment (*n* = 2), transportation associated with participation in the study was inconvenient (*n* = 7), they were unwilling to participate (*n* = 1), their family did not want them to participate (*n* = 2), or they met the study\'s exclusion criteria (*n* = 5). The remaining 66 patients were included in the study. The subjects were randomly assigned to the electroacupuncture group or the sham electroacupuncture group. The selection process is shown in [Figure 1](#F1){ref-type="fig"}.

![Flowchart showing the subject selection process.](NRR-8-1663-g001){#F1}

Baseline characteristics of subjects {#sec2-2}
------------------------------------

The two groups were comparable in terms of gender, age, and baseline detrusor leak point pressure, maximum cystometric capacity, bladder compliance, frequency of urination, and frequency of urinary incontinence (all *P* \> 0.05). The causes of detrusor overactivity were similar between the two groups: 13 cases of cerebral infarction and 20 cases of cerebral hemorrhage in the electroacupuncture group; and 17 cases of cerebral infarction and 16 cases of cerebral hemorrhage in the control group ([Table 1](#T1){ref-type="table"}).

###### 

Clinical characteristics of patients in the electroacupuncture and control groups

![](NRR-8-1663-g002)

Effectiveness of patient blinding {#sec2-3}
---------------------------------

Concealment of grouping from the patients was successful. After two days of intervention, 53% of subjects in the electroacupuncture group and 62% in the control group indicated that they did not know whether they had received electroacupuncture or sham electroacupuncture, and only 25% of subjects correctly indicated which intervention they had received. The answers to the concealment questionnaire were not significantly different between the two groups (Fisher\'s exact test, *P* = 0.69). After the completion of intervention, only 33% of subjects correctly indicated which intervention they had received, and the answers to the concealment questionnaire were not significantly different between the two groups (Fisher\'s exact test, *P* = 0.41; [Table 2](#T2){ref-type="table"}).

###### 

Effectiveness of patient blindness

![](NRR-8-1663-g003)

Detrusor overactivity after intervention {#sec2-4}
----------------------------------------

Immediately after the completion of intervention, the maximum cystometric capacity and bladder compliance were higher than before intervention, and detrusor leak point pressure was lower than before intervention, in both the electroacupuncture and control groups. The maximum cystometric capacity and bladder compliance were significantly higher in the electroacupuncture group than in the control group (both *P* \< 0.01), and detrusor leak point pressure was significantly lower in the electroacupuncture group than in the control group (*P* = 0.04).

These parameters were still significantly different between the two groups after at least 5 months (*P* \< 0.01, *P* \< 0.01, and *P* \< 0.05, respectively). The maximum cystometric capacity, bladder compliance, and detrusor leak point pressure were not significantly different between the first post-intervention measurement (immediately after treatment) and the second post-intervention measurement (at 5 months after treatment) (*P* = 0.82, *P* = 0.75, and *P* = 0.69, respectively). We concluded that these parameters were improved immediately after electroacupuncture, and then remained stable for at least 5 months. The frequency of urination and urinary incontinence were significantly lower after electroacupuncture than before treatment (*P* = 0.03 and *P* = 0.01, respectively), but these differences were not observed in the control group (*P* = 0.71 and *P* = 0.68, respectively). The frequency of urination and urinary incontinence were significantly lower in the electroacupuncture group than in the control group immediately after intervention (*P* = 0.03 and *P* = 0.03, respectively), and these differences remained significant after at least 5 months (*P* = 0.04 and *P* = 0.01, respectively; [Figure 2](#F2){ref-type="fig"}).

![Results of urodynamic testing before and after electroacupuncture and sham electroacupuncture.\
Data are expressed as mean ± SD. Intergroup differences were compared using the two-sample *t*-test for groups with unequal variance, and intragroup differences were compared using the paired *t*-test. ^a^*P*\< 0.01, ^b^*P*\< 0.05, *vs*. control group; ^c^*P*\< 0.05, *vs*. before electroacupuncture. 1 cm H2O = 0.098 kPa.\
I: Before electroacupuncture; II: after electroacupuncture; III: 3 months after electroacupuncture.](NRR-8-1663-g004){#F2}

DISCUSSION {#sec1-3}
==========

This randomized, double-blind, placebo-controlled clinical trial evaluated the effectiveness of electroacupuncture for the treatment of post-stroke detrusor overactivity.

In patients with normal sensation, the maximum cystometric capacity is the volume at which they feel that urination can no longer be delayed (they feel a strong need to void)\[[@ref38]\]. Bladder compliance reflects the relationship between change in bladder volume and change in detrusor pressure\[[@ref39]\]. Detrusor leak point pressure is the lowest bladder pressure (in the absence of detrusor contraction) at which leakage occurs *via* the urethra. A detrusor leak point pressure of \> 40 cm H~2~O is a risk factor for upper urinary tract damage\[[@ref40]\]. In the current study, electroacupuncture significantly increased maximum cystometric capacity and bladder compliance, and decreased detrusor leak point pressure, in patients with post-stroke detrusor overactivity. These changes continued for at least 3 months after the completion of intervention. The mean maximum cystometric capacity increased by 59 mL, bladder compliance increased by 1.8 mL/cm H~2~O, and detrusor leak point pressure decreased by 12.8 cm H~2~O. The increased maximum cystometric capacity and bladder compliance would be expected to reduce the frequency of urination and urinary incontinence, and thereby improve quality of life. Urine output is usually 50--100 mL/hour in adults. The increased maximum cystometric capacity after electroacupuncture in this study could theoretically prolong the time until the patient needs to urinate by 1 hour. This was confirmed by the results of the study. The frequencies of urination and urinary incontinence were reduced by 3.6 and 2.7 times per day, respectively, in subjects who received electroacupuncture. This improvement was maintained at least 5 months, demonstrating the prolonged effectiveness of electroacupuncture. In a bladder with good compliance, the pressure is usually maintained at 20--40 cm H~2~O. In a bladder with low compliance because of a neurogenic abnormality, the pressure increases excessively as urine volume increases, which interferes with urine drainage from the upper urinary tract to the bladder, causing upper urinary tract damage. This upper urinary tract damage is a severe complication of post-stroke detrusor overactivity. Bladder compliance and detrusor leak point pressure are important indicators of the risk of upper urinary tract damage\[[@ref41]\].

Bladder compliance and detrusor leak point pressure are important indicators of the risk of upper urinary tract damage\[[@ref41]\]. Safe bladder capacity is usually associated with detrusor pressure of \< 40 cm H~2~O in the absence of detrusor contraction or increased abdominal pressure, provided there is no vesicoureteral reflux. Safe bladder capacity is lower if reflux occurs at a lower detrusor pressure\[[@ref42]\]. The bladder capacity corresponding to detrusor leak point pressure is the cystometric capacity\[[@ref42]\]. The difference between the cystometric capacity and safe bladder capacity increases when detrusor leak point pressure is \> 40 cm H~2~O, and long periods of intravesical pressure \> 40 cm H~2~O increase the risk of upper urinary tract damage\[[@ref43]\]. Detrusor overactivity or low bladder compliance can significantly increase bladder pressure beyond the safe range during urine storage. The International Continence Society proposed that protection of the upper urinary tract should be the main aim of treatment for neurogenic detrusor overactivity, and that bladder pressure should stay in the safe range during urine storage and urination\[[@ref38][@ref44][@ref45][@ref46]\]. In this study, mean bladder compliance increased significantly by 1.8 mL/cm H~2~O, and mean detrusor leak point pressure decreased by 12.8 cm H~2~O, after electroacupuncture. These changes were still observed at 5 months after treatment. These results show that electroacupuncture effectively reduces detrusor leak point pressure and increases bladder compliance for at least 5 months. The changes in detrusor leak point pressure, bladder compliance, and maximum cystometric capacity after electroacupuncture effectively reduced the risk of upper urinary tract damage, decreased the frequency of urination and urinary incontinence, and improved quality of life. However, sham electroacupuncture did not have these effects.

Our results are consistent with those of several previous studies that evaluated the effectiveness of acupuncture for the treatment of neurogenic detrusor overactivity. Cheng and colleagues\[[@ref28]\] found that patients who received electroacupuncture at points *Zhongji* (CV3), *Guanyuan* (CV4), and *Ciliao* (UB32) significantly shortened the time for neurogenic bladder rehabilitation. Earlier electroacupuncture treatment requires shorter time required for rehabilitation.

Earlier electroacupuncture was associated with earlier achievement of balanced bladder function. In other studies, acupuncture at points *Huiyang*, *Shenshu* (BL23), and *Sanyinjiao* (SP6) significantly improved urinary urgency, frequency, and incontinence resulting from poor detrusor function and low bladder compliance\[[@ref47][@ref48]\]. Acupuncture is a minimally invasive technique, and skillful acupuncture can produce a strong placebo effect\[[@ref49][@ref50][@ref51][@ref52][@ref53][@ref54]\]. Although these prospective clinical studies demonstrated that traditional Chinese acupuncture was effective for the treatment of some neurogenic bladder problems, they did not include a sham acupuncture control group, which limited the usefulness of the results. To date, there are no universally accepted guidelines for control group intervention in clinical trials of acupuncture. The World Health Organization recommends several methods: (1) no treatment; (2) standard treatment; (3) sham transcutaneous electrical nerve stimulation; (4) sham acupuncture; and (5) acupuncture at other sites. The method selected should have similar psychological effects to true acupuncture, but should result in minimal or no corresponding physiological effects\[[@ref55]\]. A variety of sham acupuncture methods have been used, including placebo acupuncture, superficial acupuncture (micro-acupuncture), and acupuncture at sham points\[[@ref56]\]. The present study used placebo acupuncture at sham points\[[@ref57]\]. In patients who underwent sham acupuncture, the needle was not inserted into the skin, but was attached to a 1 cm diameter ring that was attached to the acupoint with surgical tape to keep it in place. The subjects were told that the fixation device for the needle increased the curative effect. Sham electrical stimulation was then applied. This study used placebo acupuncture as first described by Streitberger and Kleinhenz, which has previously been used in subjects with various conditions including stroke\[[@ref49][@ref50][@ref51][@ref52][@ref53][@ref58][@ref59][@ref60][@ref61][@ref62]\] and is regarded to be a suitable control group intervention in clinical trials\[[@ref63]\]. In this study, the sham acupuncture used in the control group was suitable, because most of the subjects thought that they were receiving electroacupuncture during the intervention. After the intervention, some patients correctly guessed that they had received sham acupuncture because their urinary symptoms had not improved significantly. Superficial acupuncture, where the needle is inserted superficially into the sham acupoint without causing needle sensation\[[@ref64]\], may produce physiological effects because the sham acupoint is close to the true acupoint.

In this study, the subjects all had a history of cerebral infarction or cerebral hemorrhage, but the sites of the lesion were different in the two groups, and the numbers of subjects with lesions at specifics sites were small. Therefore, we did not analyze the relationships between lesion site and the response to intervention. This is a limitation of the study.

This randomized, placebo-controlled clinical trial found that electroacupuncture significantly increased maximum cystometric capacity and bladder compliance, decreased detrusor leak point pressure, improved lower urinary tract symptoms, and decreased the risk of upper urinary tract damage in patients with post-stroke detrusor overactivity. Electroacupuncture is therefore a useful treatment for post-stroke detrusor overactivity. Although the sample size was small, and the selection of the control group was not perfect, the results indicate that further clinical trials with a similar design but larger sample size are warranted.

SUBJECTS AND METHODS {#sec1-4}
====================

Design {#sec2-5}
------

A randomized, double-blind, placebo-controlled clinical trial with a small sample size.

Time and setting {#sec2-6}
----------------

This study was performed at the Department of Neurology and Department of Urinary Surgery, Fourth Hospital of Harbin Medical University, China from June 2008 to June 2012.

Subjects {#sec2-7}
--------

Patients with post-stroke detrusor overactivity were recruited from the Department of Neurology, Fourth Hospital of Harbin Medical University in China. The subjects and their families were informed of the study objective and procedures at enrolment. After the follow-up testing, they were informed of the intervention they had received by telephone.

The inclusion criteria were: (1) aged 20--50 years, with acute stroke diagnosed by a physician and cerebral hemorrhage or infarction observed on cranial CT or MRI; (2) stable condition, and mobile in a wheelchair or undergoing rehabilitation, for at least 6 months; (3) no indwelling urinary catheter.

The exclusion criteria were: (1) previous acupuncture treatment; (2) pregnant or planning pregnancy; (3) implanted pacemaker; (4) implanted neurostimulator; (5) cardiac arrhythmia; (6) epilepsy; (7) severe heart, brain, lung, or other major organ disease; (8) acid-base or electrolyte imbalance; (9) history of severe kidney disease, hydronephrosis, bladder stoma, sphincterotomy, or severe exaggeration of autonomic nervous system reflexes; (10) urinary tract infection; (11) cognitive disorder; and (12) acupuncture syncope.

Sixty-six patients with a mean age of 39 years (age range 20--50 years, 43 males, and 23 females) were included in the study. The experimental protocols were conducted in accordance with the Administrative Regulations on Medical Institutions, issued by the State Council of China\[[@ref65]\].

Methods {#sec2-8}
-------

Data were collected at three time points: prior to intervention, during intervention, and at follow-up after intervention.

Use of the concealment questionnaire: the concealment of double blinded group was reliable. Fisher exact test was used to analyze the reliability.

### Prior to intervention {#sec3-1}

Subjects were asked to keep a urination diary for at least 3 consecutive days. Urodynamic testing was performed at 1 week and at 1 month after the time of the diary. All participants were interviewed in the Department of Neurology and informed of the study objective and methods, and provided written informed consent. Subjects were randomly assigned to the electroacupuncture group or the control group. To ensure that the proportions of patients with severe urinary frequency and incontinence were similar in both groups, these parameters were taken into consideration during group assignment. The group of each subject was recorded, and the record was placed in an opaque envelope and sent to the investigator. The investigator opened the envelope and informed the acupuncturist of the group assignment. The subjects and evaluators were blinded to the group assignment. The effectiveness of subject blinding was assessed using a questionnaire modified from a previously described method\[[@ref64]\] after the second intervention (electroacupuncture or sham electroacupuncture). Subjects were asked to guess which group they were assigned to, with the following possible answers: (1) I am in the electroacupuncture group; (2) I am in the control group; (3) I am not sure. If the subject selected answer 1 or 2, they were asked to indicate the strength of their opinion using a 5-point Likert scale.

### Intervention {#sec3-2}

Subjects underwent 10 interventions (electroacupuncture or sham electroacupuncture) over 2 weeks, administered by professional acupuncturists who had performed clinical acupuncture for more than 20 years.

Electroacupuncture: Considering the differences among patients, individualized acupuncture was administered in combination with traditional Chinese acupuncture methods\[[@ref66][@ref67][@ref68]\]. This combined method has frequently been used in previous studies\[[@ref53][@ref54][@ref69][@ref70][@ref71]\]. According to modern acupuncture methods, points *Baliao* \[including bilateral *Shangliao* (BL31), bilateral *Ciliao* (BL32), bilateral *Zhongliao* (BL33), and bilateral *Xialiao* (BL34)\] and *Huiyang*, which are closely associated with the sacral micturition center, were selected ([Figure 3A](#F3){ref-type="fig"}, [Table 3](#T3){ref-type="table"}). The patient was placed in the lateral or prone position. The entire procedure was performed under sterile conditions. The target skin was sterilized using 75% ethanol, and stainless steel 30-gauge acupuncture needles (Guizhou Andi Medicated Instruments, Guizhou, China) were inserted medially and obliquely into points *Baliao* and *Huiyang*. The needles were inserted to a depth of 3.5--4.0 cm at points *Baliao*, at the first to fourth dorsal sacral foramina, and to a depth of 3.5--5.0 cm at point *Huiyang*. *De qi* (a sensation of numbness and distension at the needling site) was achieved by manual stimulation. Electroacupuncture (30--40 Hz, continuous wave) was performed at points *Xialiao* and *Huiyang*. Electroacupuncture was then performed at the remaining points using the HM6805-2 Acupoint Pulse Therapy Instrument (20--30 mA; Sichuan Hengming Technology Development, Sichuan, China). The stimulation intensity was adjusted to achieve rhythmic muscle contractions in the anus and perineal region, and be tolerable to the patient ([Figure 3B](#F3){ref-type="fig"}). After the completion of acupuncture, the acupuncturist left and the patient rested on the bed. Electroacupuncture was performed daily for 10 consecutive days, and the needles were inserted for 20 minutes each time. Only one set of interventions was administered.

![Electroacupuncture at points *Baliao* and *Huiyang*.\
Points *Baliao* included bilateral *Shangliao* (BL31), bilateral *Ciliao* (BL32), bilateral *Zhongliao* (BL33), and bilateral *Xialiao* (BL34).\
(A)The 10 points used for the treatment of post-stroke detrusor overactivity.\
(B) After needle sensation, the wires were connected for electrical stimulation. 1--5: Points *Shangliao*, *Ciliao*, *Zhongliao*, *Xialiao*, and *Huiyang*.](NRR-8-1663-g005){#F3}

###### 

Electroacupuncture points

![](NRR-8-1663-g006)

Sham electroacupuncture: The needles were attached to 1 cm diameter rings, which were attached to the subject using surgical tape to keep them in place. The positions of the patient and acupuncturist, procedures, duration of stimulation, and timing of interventions were identical to the procedures in the electroacupuncture group. The needles were attached to positions 1 cm lateral to the acupoints. Sham acupuncture needles did not pierce the skin. The electrical wire used for sham electroacupuncture was broken, so it could not conduct electricity. After the intervention, the acupuncturist left and the patient rested on the bed. The needles were left in position for 20 minutes each time. Sham electroacupuncture was performed daily for 10 consecutive days. The positions of the sham electroacupuncture points are shown in [Table 3](#T3){ref-type="table"}.

To minimize possible effects on the results if subjects correctly guessed their groups, the subjects were asked not to communicate with each other during treatment, and they were told that the attachment ring and tape were used to increase the accuracy of needling. The procedures were standardized as much as possible in both groups.

A urination diary was kept for 3 consecutive days after the completion of intervention, and urodynamic testing was conducted at 1 week and at 1 month after the completion of intervention.

### Follow-up {#sec3-3}

Subjects were followed up at 3 months after the completion of intervention. They did not undergo further intervention during this 3-month period. Follow-up included a urination diary for 3 consecutive days, and urodynamic testing at 1 week and at 1 month.

### Urination diary {#sec3-4}

The frequency of urination and urinary incontinence were recorded for at least 3 consecutive days.

### Urodynamic testing {#sec3-5}

Urodynamic testing was conducted according to the AUA/SUFU guidelines\[[@ref37]\] using a urodynamic testing system (Laborie Medical Technologies, Beijing, China). Any medications that might affect urodynamic or neuromuscular function were discontinued 1 week before testing. During testing, the room was kept warm and quiet. Subjects were informed of the examination goals and procedures, to minimize anxiety. Testing was immediately discontinued if subjects became anxious, or developed a headache or other adverse autonomic nervous system responses. The pressure sensor was connected to the host computer, and the perfusion system was examined to ensure that there was no air in the pressure sensor or the pressure transmission tube. The pressure sensor and perfusion pump were then calibrated. After urination, the patient was placed in a semi-reclining position. After sterilization, a sterile double-lumen cystometry tube was gently inserted into the urethra (one lumen for infusion of normal saline, and one lumen for measuring bladder pressure). An electrode (Laborie Medical Technologies) was attached to the external anal sphincter for electromyography. A 6 F ordinary cystometry tube was inserted 10--15 cm into the rectum. The pressure sensor was placed at the level of the upper margin of the pubic symphysis and set to zero. Each testing tube was thoroughly washed to minimize the effects of drug solutions on the urethra, and air bubbles were removed. The pump was connected, and normal saline at 35°C was infused into the bladder at 20 mL/min. The volume at the first desire to void and bladder compliance were recorded. The detrusor leak point pressure was defined as the minimum detrusor pressure when leakage of urine occurred during bladder filling, in the absence of detrusor contraction or increased abdominal pressure. The examiners and subjects were blinded to the grouping of subjects.

### Statistical analysis {#sec3-6}

Experimental data were expressed as mean ± SD and analyzed using SAS V8 software (SAS Institute Inc., Cary, NC, USA). The baseline characteristics of subjects were compared between groups using the two-sample *t*-test. Mean maximum cystometric capacity, bladder compliance, detrusor leak point pressure, and frequency of urination and urinary incontinence were compared between groups at the beginning and end of treatment and at the 3-month follow-up using the two-sample *t*-test for groups with unequal variance. The paired *t*-test was used for intragroup analysis. A *P* value of \< 0.05 was considered statistically significant.
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